The reaction of citraconic anhydride with bovine alpha-crystallin lysine residues. Surface probing and dissociation-reassociation studies.
Citraconic anhydride reacts readily with alpha-crystallin's lysine residues at pH 7.4. Upon addition of 2 equivalents of citraconic anhydride per equivalent lysine, 24% of the lysine residues were modified without disrupting the native quaternary structure. Further citraconylation led to dissociation into 10 S aggregates. Complete dissociation into subunits (1.4 S) occurred after adding 100 equivalents of citraconic anhydride, resulting in 98% modification. Decitraconylation did not lead to reaggregates identical with the native ones. The unmodified and the once and twice citraconylated alpha-crystallin subunits were discerned by isoelectric focusing according to their theoretical isoelectric points. In the native alpha-crystallin aggregates, nearly all B chains and approx. 60% of the A chains were found to possess at least one surface-exposed lysine residue. No differences between the susceptibilities to citraconylation of the in vivo deamidated (A1 and B1) and the de novo synthesized (A2 and B2) subunits were found. These results support the three-layer spherical assembly model for the alpha-crystallin quaternary structure.